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[57] ABSTRACT 

After recovery from a power failure in a main power source, 
if it is a short break, recovery time is obtained from a built-in 
clock and the period of the short break is calculated from this 
recovery time and the time when the short break occurred. 
If the of period of the short break falls within a resumption 
allowable lime range, a resuming function is effected by 
setting information on the pre-break operation state of the 
equipment prestored in a memory so that the equipment can 
continue operation. 

2 Claims, 3 Drawing Sheets 
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PORTABLE TELEPHONE EQUIPMENT 
WITH CONDITION RESTORATION 



BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a portable telephone 
equipment, and, more particularly, to a resuming function to 
return the portable telephone equipment which is interrupted 
by a short break in power supply to the state before the short 
break. 

2. Description of the Prior Art 

Some portable telephones of the prior art resume their 
prc-break states when a short break in power supply occurs^^^ 
if the period of the break is shorter than the discharge time 
of a capacitor incorporated in the hardware. This is because\_ 
the capacitor which is charged during normal operation ^ 
continues to discharge according to the time constant of a 
circuit during a short break caused by battery exchange or ^ 
the like. When the equipment recovers from a short break, . 
if the terminal voltage of this capacitor is still higher than thc\ 
threshold value, a power failure is determined as a short- ' 
time break. In this case, the equipment resumes its commu- 1 
nicatioii state, for example, based on prestored information 
on the pre-break operation state of the equipment. It is f 
supposed that power supply to the above-described prior art ' 
equipment is cut temporarily because of battery exchange or 
the like during operation. At this time, information on thej 
operation state of the equipment is prestored in a memory to 
prevent it from being lost by short breaks. In addition, during 
normal operation, a capacitor for determining the periodlsf 
a short break is charged. The capacitor begins to discharge 
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when there is a short break in power supply, and the terminal 
voltage thereof begins to fall according to a predetermined 
time constant of a circuit. When the equipment recovers--- 
from the short break, the terminal voltage of the capacitor is ^ 
checked during the activation of the portable telephone-^ 
equipment. If the voltage is beyond a threshold value, a 
power failure is determined as a short-lime break, and the 
equipment is caused to resume the pre-break operation state 
by setting radio part based on prestored information on the 
pre-break operation state of the equipment. 

Owing to the above function, a time-constant circuit 
corresponding to a set time for allowing resumption is 



prepared to determine the period of a short break so that the V Receives lFro#lfe^clock^l?e^iiml^whw in 
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fluctuations in the time constant of the circuit by tempera- 
ture. As far as the allowable time range permits, it is 
desirable that the resumption set time is set as long as 
possible. In fact, the actual set time may become shorter than 
desired, and, accordingly, it is difl&cult to set a long allow- 
able time range (resumption time). 

SUMMARY OF THE INVENTION 

The invention is intended to solve the above-described 

^roWenwrand'it~is-therefore'an"obje^^^ 
provide a portable telephone equipment which can continue 
its operation state (communication state, for example) with- 
out failure before and after a short break in power supply r 
caused by battery exchange or the like by setting a long \ 
resumption time within a resumption dlo.wable time range J 
that does not affect the equipment.^n_ 
, The portable telephone equipment of the invention com^ 

uprises an auxiliary power source 3, a power source switching 
controller 4 for detecting a power failure in a main power 
source 2 and switching from the main power source 2 to the/ 
auxiliary power source 3 during the power failure, storage 
means* (memory 7) for storing information on the operation 
state of the equipment when a power failure in the main^ 
power source 2 occurs, a clock 6 for obtaining information I 
on the time when a power failure in the main power source. 
2 occurs and time when the main power source 2 recovers, ) 
and a processor (CPU 5) for determining whether the^ 
above-mentioned power failure in the main power source 2^ 
is a short break caused by battery exchange or the like, and 
further determining whether the period of the short break 
falls within a resumption allowable time range if the power 
failure is determined as a short break, and for resuming the 
equipment based on the above-mentioned information on the 
operation state if the^period falls within the resumption [ 

allowable time rangef^ '' 

'When-a~p'owerTmlure"iirthrma^ 
the, power source is switched to the. auxiliary, power source 
so that the clock and the storage '^raeans can continue 
operation. In^o^^r^jyo^d^ 

-power sdurcV in^^ on the operation stSe' of tfie 

equipment at the time of the power failure in the niain power 
^sdui^s^p^^^^r|^^^s|g^gpjyi^ the 
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eqmpmeni can continue the same operation before and after 
the break if the period is short. 

The term *'the set tirne for allowing resumption" means 5^ 
the time set in the portable telephone equipment to deter-^ ^ 
mine whether a power failure is a short break or not for 
resumption. The time required for a fixed station controlling^ 
a portable telephone equipment to determine the abnormal^ 
completion of communication is several seconds, but is not 55 
always constant In consequence, unless the above-men- 
tioned set time is set at a time shorter than tiie decision time, 
that is, within a time range that the fixed station allows 
resumption, the equipment will not operate properly, thus 
exerting an adverse effect on the telephone system. 

To effect the resuming function in the prior art portable 
telephone equipment, whether the period of a short break 
falls within a resumption allowable time range or not is 
determined indirectiy from the discharge voltage of a 
capacitor. Therefore, the allowable time range (resumption 
time) carmot be set precisely because Of the wide margins 
of error caused by differences in produced capacitors and 
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\the main power source occurred and the time when the main 
power source recovered. The processor determines that the 
po^g^Mjjgcy^tj^^ and . 

returns the'eqmpi^ent to tiie operation state before the powjer^ 
failure in the main power source based on the above- 
deseribedrinformation on the operation state- of the equip- 
Werit*?ifw; the period of Uie short ^efiJc falls^witiu^ 
-resumption allowable time range.^ 

The above and other objects, features and advantages of 
the invention will become more apparent from the following 
description when taken in conjunction with the accompa- 
nying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram showing the hardware configu- 
ration of a portable telephone equipment according to an 
embodiment of the present invention; 

FIG. 2 is a flow chart showing software processing of the 
resuming function of the present invention; and 
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FIG. 3 is a flow chart showing the resuming function of 
another embodiment of the present invention. 

DESCRIPTION OF THE PREFERRED 

EMBODIMENT ^ 

Erabodiment 1 

FIG, 1 is a block diagram showing the hardware configu- 
ration of a portable telephone equipment according to an 
embodiment of the present invention. FIG. 2 is a flow chart 10 

__of_softw_are^ for _effecting_the ^resuming^nction of the 
portable telephone equipment. In FIG. 1, referencenumeral 
1 represents the resuming function part of the portable 

^ telephone equipment, and 2 a main power source. Denoted^^ 
au>^y^i:^power^pi^ 4 a power source switching^ 15 

\^ controller, 5 a CPU, 6 a clock, 7 a memory (storage means), \ 
and 8 a radio part. Reference numeral 9 represent a power^. 
line for supplying power to the clock and the mere memory-^ 
and 10 a main power source line. When the power source 
switching controller 4 detects a power failure in the main^20 
power source, power is supplied to the power line 9 from the _\ 
auxiliary power source 3 during the power failure. There- \ 
fore, the clock 6 and the memory 7 are not initialized even— - 
when a power failure in the main power source occurs. Since\ 
a reset signal R is output from the power source switching'^as 
controller- 4-tO-thejCPU 5 jvhen-the-main_ power source ] 
recovers from the power failure, the process of FIG, 2 
included in part of the start program is executed to continue 
the original operation by setting the operation state before a 
short break if the period of the short break falls within the 30 
resumption allowable time range. 

A description is subsequently given of the operation of the 
portable telephone equipment. 

Before the start of the resuming function, that is, during 
normal operation, current time and the operation state are 35 
stored and updated in the memory 7. When a power failure 
in the main power source occurs, all the parts except the 
clock 6 and the memory 7 to which power is supplied from 
the auxiliary power source 3 through the power line 9 are 
Slopped during the power failure, the time when the power 40 
failure occurred and the operation state of the equipment are 
Stored in the memory 7, and the software of FIG. 2 in the 
start program is executed by the resumption of the main 
power source. With this software, it is determined whether 
the equipment recovered from a temporary short break 45 
caused by battery exchange or the like and not by normal 
power ON/OFF operation in step SI. This decision is made 
in the following manner. During the normal operation of the 
portable telephone equipment, data for delecting a short 
break is prestored in the non-volatile RAM area of the 
memory 7, and cleared at the time of handling a power 
failtire. Then, the above-described detection data is checked 
in a start-up process (executed at the time of both power ON 
operation and recovery from a power failure). At this time, 
when the detection data is not cleared and remains due to 
power supply from the auxiliary power source 3, resumption 
is determined as recovery from a short break and not from 
power ON/OFF operation. When the data is cleared, 
resumption is determined as power ON by normal power 
ON/OFF operation. If resumption is determined as recovery 60 
from a short break, the current time is obtained from the 
clock 6 as the recovery time from the short break in step S2. 
In the subsequent step S3, the time when the short break 
occurred and the recovery time are calculated for compari- 
son in step S4. and whether the period of the short break faDs 65 
within the resumption allowable time range is determined. If 
the period falls within the range, the step goes to S5 where 
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the radio part 8 and others are set based on the information 
on the pre-break operation state stored in the memory 7 to 
efifect the resumption of the equipment. 
Embodiment 2 

In the hardware configuration of the above-described 
Embodiment 1 , when the clock 6 having a timing function 
is used, the same effect can be obtained by changing the 
software procedure slightiy. At the time of normal operation, 
the counter having a timing function is first reset and begins ' 
to count time when a power failure in the main power source 
occurs. In response to this, the software is modified in such 
a way that the time of a short break can be obtained directly 
by changing the current time obtained from the clock 6 in 
step S2 to the counted time, thus eliminating the calculation 
of step S3 and accomplishing the same object as in Embodi- 
ment 1. 
Embodiment 3 

In the hardware configuration of Embodiment 1, the 
operation of the CPU is maintained by the auxiliary power 
source 3 during a power failure in the main power source, 
and an interrupt request is generated by the clock 6 at fixed 
time intervals. It is progranuned that an intenupt is prohib- 
ited during normal operation and permitted when a short 
break is detected from power voltage, in order to switch the 
equipment to a power saving state and to await an interrupt. 
(In this case, whether the equipment recovered from a short 
break or not is determined by checking power voltage after 
a power failure in the main power source occurred. If the 
power voltage is in an equipment operable voltage range, it 
is determined that the equipment recovered from the short 
break.) The processing of an interrupt is performed as 
follows, A power voltage is read as shown in FIG. 3 (step S6) 
to check whether the equipment recovered from a short 
break or not (step S7), When the equipment recovered from 
a short break, an interrupt is prohibited and resumption is 
performed by the process of step S12 described in FIG.3. 
During a short break, a value of the counter is added (step 
S8) and the step returns to an interrupt waiting step (SIO). 
When the value of the counter exceeds a set value (step 89), 
it is determined that the equipment did not recover ftom a 
short break in an allowable time and the CPU 5 is turned off 
(step SU). With the above-described process, the same 
effect as in Embodiment 1 can be obtained. 

As described on the foregoing pages, according to the 
present invention, since recovery from a short break is 
determined directiy by using a clock to measure the period 
of a short break, a stable resumption allowable time is 
ensured without being affected by error caused by differ- 
ences in produced constituent components and temperature 
variations. Furthermore, it is possible to set precisely a 
longer resumption time within a resumption allowable 
range. Therefore, according to the present invention, there is 
provided a portable telephone equipment which can con- 
tinue its operation state without failure before and after a 
short break in power supply caused by battery exchange or 
the like. 

What is claimed is: 

1. A portable telephone equipment powered by a main 
power source and an auxiliary power source, said portable 
telephone equipment comprising: 
a power source switching controller for detecting a power 
failure in said main power source and switching power 
supply to said auxiliary power source during the power 
failure; 

storage means for storing information on the operation 
slate of the equipment when a power failure in said 
main power source occurs; 
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a clock for obtaining information on the time when a 
power failure in said main power source occurs and for 
generating interrupt requests at. fixed time intervals; 

means for detecting restoration of said main power supply 
after the failure thereof; 

means for storing in a counter the number of successive 
interrupt requests generated by said clock and for 
determining whether the stored number of interrupt 
requests is less than a preset number; and 

means for resuming operation of the equipment based on 
information stored in said storage means when said 
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means for detecting restoration of said main power 
supply detects restoration of said main power supply 
after a failure thereof and when the number of interrupt 
requests stored in said counter is less than said preset 
number. 

2. A portable telephone equipment as set forth in claim 1 
further comprising means for preventing resumption of the 
operation of the equipment based on the information stored 
in said storage means when the number of interrupt requests 
stored in said counter exceeds said preset number. 
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